J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



Publication numbe 




EUROPEAN PATENT APPLICATION 



i£; : Application number: 90112467.7 
Date of filing: 29.06.90 



<£'i Int. C 



H01L 23/528, G06F 11/24 



Priority: 30.06.89 JP 159659/89 

;^2 : Date of publication or application: 
02.01.91 Bulletin 91/01 

Designated Contracting States: 
DE FR GB 



Applicant: Kabushiki Kaisha Toshiba 
72. HoriKawa-cho Saiwai-ku 
Kawasaki-shi(JP) 

<5> Inventor: Furuyama, Tohru, c/o Intellectual 
Property Div. 

Kabushiki Kaisha Toshiba, 1-1 Shibaura 
1-chome 

Minato-ku, Tokyo 105(JP) 



Representative: Lehn, Werner, Dipl.-lng. et al 
Hoffmann, Eitle & Partner Patentanwalte 
Arobcllastrasse 4e 4 
D-SOOO Munchen 81 (DE) 



^ Semiconductor device and method of burning 

■ Since the power -suooiy ana-'or signai-transmis- 
■snn wiring layers (12, 13; 14) connected to the 
■semiconductor chip regions (11) are formed, each 
individual integrated circuit can be burned in on the 
semiconductor wafer (10; and, ir other words, an 
in:earated circuit car; be burned in on a wafer level. 
Trie integrated circuit can thus be burned in at trie 
end of a wafer process* An assembled semiconduc- 
tor device is subjected to a high temperature or a 
high humidity, for checking the reliability of the as- 
semblec device. 

< 

CO 
00 
ID 

in 
o 

O 

Q_ 

LU 



in the same. 



i2A 




OA 



F I G. \ 



EP 0 405 586 A1 



SEMICONDUCTOR DEVICE AND METHOD OF BURNING IN THE SAME 



The present invention relates to a semiconduc- 
tor device comprising a semiconductor water hav- 
ing a plurality of IC chip regions and a method of 
burning in the same. 

There are two purposes of burning in a semi- 
conductor integrated circuit. The first purpose is to 
positively find a latent defect (e.g., a defect in an 
oxide film) caused in a wafer process so that only a 
perfect product can be selected in the subsequent 
screening process. In the first purpose, a semicon- 
ductor integrated circuit is burned in by applying a 
great electrical stress, i.e., by applying a high volt- 
age, under a high ambient temperature. The sec- 



power-supply and/or signai-transmission wiring lay- 
. ers connected to the IC chip regions, wherein a 
power supply voltage and/or a signal is applied to 
the wiring layers. 
5 Since the power-supply and/or signal-transmis- 

sion wiring layers connected to the semiconductor 
chip regions are formed, each individual integrated 
circuit can be burned in on the semiconductor 
wafer and, in other words, an integrated circuit can 
70 be burned in on a wafer level. The integrated 
circuit can thus be burned in at the end of a wafer 
process. An assembled semiconductor device is 
subjected to a high temperature or a high humidity 
for checking the reliability of the assembled device. 




selected in the subsequent screening process. In 
the second purpose, a semiconductor integrated 
circuit is not necessarily burned in by applying an 
electrical stress and it is subjected to an envi- 
ronmental stress such as a high temperature or a 
high humidity, for checking the reliability of the 
assembled device. 

Semiconductor integrated circuits have been 
conventionally burned in with each individual IC 
chip finished as a semiconductor device and, in 
other words, with each individual IC chip packaged. 
For this reason, a burn-in equipment is enlarged 
and complicated, and an investment for the burn-in 
equipment is increased anc a cost of ensuring a 
place required for storing the burn-in equipment is 
heightened, which greatly increases the manufac- 
turing costs of a semiconductor integrated circuit 
device. Since the burn-in operation is carried out 
with IC chips packaged, even a semiconductor 
integrated circuit such as a memory having a re- 
dundancy circuit suffers from the problem wherein 
latent defects cannot be eliminated and the yield of 
IC chips is difficult to be improved. 

The present invention has been made in order 
to solve the above problem and its object is to 
provide a semiconductor device and a method of 
burning in the same wherein an integrated circuit 
can be burned in at the end of a wafer process. 

According to an aspect of the present inven- 
tion, there is provided a semiconductor device 
comprising a semiconductor wafer having a plural- 
ity of IC chip regions, and a plurality of power- 
supply and/or signal-transmission wiring layers 
connected to the IC chip regions and formed on 
the semiconductor wafer. 

According to another aspect of the present 
invention, there is provided a method of burning in 
a semiconductor device comprising a plurality of IC 
chip regions and a semiconductor wafer including 



equipment can be reduced and an area for install- 
ing it can be made small, which decreases the 
manufacturing costs of a semiconductor integrated 

20 circuit device. It is of course necessary to employ 
a new burn-in equipment capable of applying an 
electrical or thermal stress to the integrated circuit 
on the wafer. Such a new burn-in equipment is 
much simpler and smaller than a conventional 

25 burn-in equipment. Furthermore, manufacturing 
costs of the new burn-in device are low and an 
area for installing the device is small. If a burn-in 
operation is performed before dicing for separating 
the wafer into chips and then a screening test is 

30 carried out, a defective integrated circuit can be 
replaced with an auxiliary normal integrated circuit 
in a semiconductor integrated circuit device (e.g., 
memory) including a redundancy circuit and, in 
other words, a defective integrated circuit can be 

35 eliminated and thus the yield of IC chips is im- 
proved. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
40 which: 

Fig. 1 is a schematic view showing the configu- 
ration of a semiconductor device according to 
an embodiment of the present invention; 
Figs. 2A and 2B are cross-sectional views of a 

45 semiconductor device; 

Fig. 3 is a view specifically showing part of the 
configuration of the semiconductor device 
shown in Fig. 1 and used for explanation of 
connection between power supply wiring layers 

so and IC chip regions; 

Fig. 4 is a schematic view showing the configu- 
ration of a semiconductor device according to 
another embodiment of the present invention; 
Fig. 5 is a circuit diagram specifically showing 
part of an IC chip region of the semiconductor 
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device snown in Fig. 1 or 4 and used for ex- 
planation o* connection between an integrated 
circuit and power supply wiring layers; 
Fig. 6 is a circuit diagram snowing a number of 
integrated circuits to which a voltage stress is 
applied to burn in the semiconductor device of 
the present invention; 

Fie. 7 is a circuit diagram showing a number of 
iniegrated circuits to wmch a voltage stress is 
applied to burn in the semiconductor de-vice of 
the present invention; and 

Fios. 8A and 86 '-are cross-sectionai views ot the 
semiconductor device shown in Fig. 1, 

embodiments of the oresent invention will be 
desc: bed in aetaii when taken in conjunction with 
the accompanying drawings. 

Fiq. 1 is a schematic view showing a semicon- 
ductor device according to the firs; embodiment of 
the present invention. In Fig. 1. semiconducto r wa- 
fer 10 nas a plurality of IC chic (e.g.. dynamic RAM 
chip) regions 1 1 . A plurality of power supply wiring 
iave r s 12 and 13 is formed cn semiconductor wafer 
1 and connected tc a power supply 'or driving 
circucs in IC chip r egicos 11. Wiring layers 12 and 
1o are formed cn dicing Ine regions be: wee." chip 
regions 11 the longitudinal direction of Fig. 1. 

Wring layers 12 and 13 are alternate!-/ 
ranged on the dicing ine regions of the semi :or-- 
cuctor ware' in the lomjtudinai direction of -ig\ 1. 
Adjacent two wiring layers 12 and 1c are con- 
nected tc a cower sjpoly teemina! (not showr \ of 
cnip region 11 interposec oetween the winrc lay- 
ers '^n. 3) Signal (e.g.. cIock signal'; transmission 
wirino layer 14, whicn .s supplied witn a signai for 
ciotrjliine me operation of c circuit of chip mgicm 
1 1 ; !•; formed on a dicing line -egion in a diiection 
perpendicular tc wiring ;ayers \2 and 13, in ether 
words, in a lateral direction of Fig. 1. Wiring layer 
: it connected tc a si rial tcrmna' (no! shown, o; 
cn:p region 11 which is adjacent to wiring iave r i4. 

Wiring layers 12. 13 and 14 a r e mace s\ -e.g., 
aiummum and can be termed by the same pattern- 
in 5 as that for a wiring ;ayer formed in each o* ship 
regions 1 1 . 

A circuit (not shewn; for generating a s'opcl tor 
c ■; nuoliing a cnip operation during the burn-in prc- 
c ess is formed on chic 'egions or on dicirg line 
regions anc is supplied witn a pewer suppl/ *c\\- 
a ::e nom wiring layer 12 o r 13. Contact term. rials 
* ;"_ a, ~ 3 nn "3A.. are ; o rr nos ! or the wafc Cc-ntac* 
t:"m:nal 12 A is connected in common tc p;j'a' 
w.rinj laves 12 anc contact terminal 13A : = :cr-- 
rtect-.-d in common to olca wiring layers '3 Co r - 
ta:t terminals 12A and 13 A. rcce've power supply 
v..-!:a jos V- and V : from the outside o : the wafer 
and aocly tnese voltages tc wiring layers 12 and 
1 ':. Contact terminal 14A is termec on fro writer 
anc connected to p;urai wirmc iavers 14 Contact 



terminal 14A receives a signal from the outside of 
wafer and supnlies it to wiring layer 14. As ilius- 
tratec m Fig. 1, contact terminals 12A and 13A are 
formed a; both enos of the wafer. Fig 8A shows an 

s example of a c: oss-sectional view of the semicon- 
ductor device shown in Fig. 1. In Fig. 8A, the wiring 
layer 14 is formed on tne semiconductor wafer 10, 
an insulation film is on the structure, and the wiring 
layers 12 and 13 are formed on tne insulation film: 

w and separated from each other,. Wiring layers 12 
anc 13 cross wiring layer 14, with the insulation 
Mm provided therebetween. 

Fig. 83 snows another example of a cross- 
cectional view of the semiconductor device shown 

75 in Fig 1 in Fig. 8B, wiring layers 12 and 13 are 
formed on the semiconductor wafer 10 and sepa- 
rated from each other. An insulation film (not 
shown'' is formed on the structure, and the wiring 
layer t4 is formed on the insulation film. Wiring 

co layers 12 and 12 cross wiring layer 14, with the 
insulation fism provided therebetween.. 

When an insulation fi:m is interposed between 
wiring layers 12 anc 13, tnese wiring layers can tc 
arranged in paralls' - to each other as shown in Fig 

25 2A, and tney can cross ea:n otner as shown in Fig 
2B. Winnc taver "4 is formec on anotner insulation 
Mm wmcn is formed on wiring layer 13 (Figs. 2A 
anc 23;. Otnerwse, wirmg .ayer 14 can be formed 
on tne lowermost layer of me wafer or on a layer 

30 oetween layers t2 and 13. In this multi-layered 
~ rue* ere a firs*, second and tn.rd wiring layers can 
oo made of polysilicon, silicioe and metal, respec- 
-•vcey. Ai: me w:r;ng layers car be made o' metal 
Tne -metal :s cro'eraoly aluminum; however otne: 

cs i-.ind of metal can oe used. 

Each of or, id regions t 1 termed on wafer 10 
:■ [i }wr in Fig. 1 is finally d viced into chips after the 

0 urn -in process, and tne chips are then assembles 
and fm snL-d as .ntegrated circuits Chip regions 

40 (e.g., chrc regions fcr test elements required at trie 
stage Df a-:-vel moment) to which neither power sud- 
p;y w ring layers nor signal transmission wiring 
layers are connected, can be 'orrncd on wafer 10. 
When different integrated circuits are formed be- 

45 tween chip rea;ons, a common wiring layer is con- 
nortec to a cno regions for tne same integrated 

In burning -n ntegrated circuits 11 on wafer 12, 
wa*er 10 is attached tc a socket ;not shown), and 
: »: e-ocotsr^me:! power sjdo!> voltage V- anc 
a'curtd voltage 7- are externally applied to in- 
tegrated crcui^ tl tnrougn contact pads 1 2A and 

1 3A i- o'dma.ry power suopiy voltage Voc is used 
as V- anc gmru c voltage Vss is used as V 2 , a 

rc static burn~:n onrraiior can oe performed and, in 
• ^ . -^e nc probe cams are neecerd. Wnen tne 
need arises, a rower sunoiy voltage can be directly 
enniioo tc mo semiconductor wafer 
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According to the first embodiment of the 
present invention, since the power supply wiring 
layer and the signal transmission wiring layer, 
which are connected to the chip regions, are 
formed, each individual integrated circuit can be 
burned in on the semiconductor wafer and, in other 
words, the burn-in of each integrated circuit can be 
performed on a wafer level. The integrated circuit 
can thus be burned in at the end of the wafer 
process. If the integrated circuits are assembled 
into a semiconductor device, it is subjected to a 
high temperature and a high humidity, for checking 
the reliability of the assembled device. 

Consequently, a burn-in equipment can be 
simplified and miniaturized, and an investment for 
the burn-in equipment can be reduced and an area 
for installing it can be made small, which de- 



the dicing. 

Fig. 4 is a schematic view showing a semicon- 
ductor device according to the second embodiment 
of the present invention. Since the second embodi- 

s ment is the same as the first embodiment except in 
that power supply wiring layers 12 and 13 are 
formed on each of dicing line regions in the lon- 
gitudinal direction of a wafer in Rg. 4, the same 
reference numerals as those in Rg. 1 are added to 

70 Fig. 4. In Rg. 4, only one of a plurality of IC chip 
regions is shown for simplification of the drawing. 

In the second embodiment, an integrated cir- 
cuit can be burned in on the wafer and thus the 
same effect as that of the first embodiment can be 

75 obtained. 

An example of the bum-in process will be 
described with reference to Rg. 5. Fig. 5 illustrates 




sary to employ a new burn-in equipment capable 
of applying an electrical or thermal stress to the 
integrated circuit on the wafer. Such a new burn-in 
equipment is much simpler and smaller than a 
conventional burn-in equipment Furthermore, man- 
ufacturing costs of the new burn-in equipment are 25 
low and an area for installing the device is small. If 
a bum-in operation is performed before dicing for 
separating the wafer into chips and then a screen- 
ing test is carried out, a defective integrated circuit 
can be replaced with an auxiliary normal integrated 30 
circuit in a semiconductor integrated circuit device 
(e.g., memory) including a redundancy circuit and, 
in other words, a defective integrated circuit can be 
saved and thus the yield of IC chips is improved. 

After the integrated circuit on the wafer is 35 
burned in, the wafer is diced and finally separated 
into a plurality of chips. The power supply and 
signal transmission wiring layers are thus cut on 
the dicing line regions. In a multi-layered structure, 
a short circuit may occur between the wiring layers aq 
into which an inter layer insulation film and the 
wiring layers (not shown) in the chips. In order to 
avoid the short circuit, it is desirable to separate 
the power supply and signal transmission wiring 
layers from the wiring layers in the chips before the 45 
dicing. One of specific methods of separating these 
layers is to cut the connection regions of the power 
supply and signal transmission wiring layers and 
the wiring layers in the chips. If these wiring layers 
are made of aluminum, the connection regions can 50 
be cut by irradiating a laser beam or a convergent 
ion beam. Another method is to use an element for 
electrically separating these wiring layers. As the 
simplest method of separating the wiring layers, if 
the power supply and signal transmission wiring 55 
layers are not necessarily required after the re- 
spective chips are finished as integrated circuit 
devices, these wiring layers are removed before 



ynamic RAM chip region. Two 
ing layers 12 and 13 are connected to the circuit. 
In Rg. 5, reference numerals 41 , 42 and 43 denote 
contact terminals on the dynamic RAM chip region; 
C, a cell capacitor; TR, a transfer gate MOS tran- 
sistor; WL P a word line; BL, a bit line; and SW, 
switching MOS transistors inserted in series be- 
tween word lines WL and power supply wiring layer 
12. Power supply wiring layer 13 is connected to 
the gates of transistors SW. PR indicates a 
precharging MOS transistor inserted in series be- 
tween bit line BL and bit line precharging power 
supply line 44. Precharging signal line <f>PRE is 
connected to the gate of the precharging MOS 
transistor. 

In the normal operation of .the dynamic RAM, 
word line drive potential WLD which is higher than 
ordinary power supply voltage Vcc, is applied to a 
selective word line WL. The highest reliability is 
therefore required for the transfer gate MOS tran- 
sistor whose gate is connected to word line WL It 
is necessary to drive a plurality of word lines in 
sequence to burn in transfer gate MOS transistors 
TR connected to the word lines. The number of 
word lines selected in one burn-in operation cycle 
is very small and usually each of the word lines is 
selected every 1000 cycles only. The efficiency of 
the burn-in operation is very low. It takes a very 
long time to burn in only one integrated circuit and 
the burn-in efficiency becomes much lower. 

According to the present invention, the burn-in 
time can be shortened by the use of a burn-in 
method wherein a stress is directly applied. The 
burn- in method of the present invention will be 
described with reference to the circuit shown in 
Fig. 5. Bit line precharge power supply line 44 set 
at ground potential Vss and precharge signal line 
0PRE is activated to turn on precharge MOS tran- 
sistor PR. Power supply voltage V s which is sub- 
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stantialiv the same as word line drive potential 
WLD. ts applied to power supply wiring layer 12, 
ana power supply voltage V G which is Higher than 
power supply voltage V G by more than the thresh- 
old voltage of transfer gate MOS transisto' TR, is 
applied to power supply wiring layer 13 A direct 
voltage stress can thus be applied between power 
supply wiring layer 12 and the bit line BL It MCS 
transistor TR is latently defective, it becomes per- 
fectly defective by the direct voltage stress, if no 
voltage is applied tc bit hne precharge power sup- 
ply n n o 44 or precnarge signal line ©PRE and 
tower supply voltages V., and V G are aopiied to 
power supply wiring layers 12 and 13, respectively, 
a direct stress can oe applied between power sup- 
ply wir-ng layer 12 and the semiconductor sub- 
strate. Similarly, if MOS transistor TR :s latently 
elective, it becomes perfectly defective by the 
direct stress. 

When two ocwer supply wiring layers and two 
signal wiring layers are arranged, if power supply 
voltage Vcc. ground potential Vss, row address 
strobe siqnai RAS , and column address st r obe 
signal "CAB a:e supplied to these wiring layers, the 
burn-in operation can be carried out in CAS before 
RAS reresn mod"-. 

In the trst and second embodiments, sines 
power supply wiring laye'S 12 ana 13 anc signa- 
transmission wiring layer 14 are formed oy the 
same patterning as that of the wiring ; ayers tormec 
in the cnip regions: £ manufacturing process car. 
t:e simplified. Tr.ese wir ; ng layers are mace o- 
aiumnum ;n the above embodiments; however, 
trey can b-: mad>E c : po'ysHicor. ir siheide. 

In toe fir:::: anc second embodiments, the oow- 
e- suppiy and trva signal transmission wiring layers 
and wirino layers used m tne chip regions are 
formed by patterning the same wiring layer. How- 
■ ver. me power sjop : v and signs' transmission 
wiring layers car', be formec by patterning different 
wiring layers, an: can be connected to wiring iav- 
ers used in tht cnip regions through a contact hoie 
or a bonding wire and, ir this case, a wiring 
cheme can oe achievea regardless of an element 
partem of each of the chip regions The power 
supply wr:n;; I a /or s can have a sing ie-laye red 
structure wnerein tney formed on the same insula- 
tion film o" c. multi-layered structure wherein they 
arc ce oar at cc bv' an intcrlayorec insulation fiim. 
rurtner. ;t is uosSiOie tc term a mu'iti-'aysrec struc- 
ture eons .sting of the power supply arc s-gr.a! 
t~ansm.ss; wiring layers anc the w;nrc layers 
osea in tne cnip recces It is aisc ocssioic- tc loom 
a wiring lave' fo* e>clusivelv performing a oern-in 
operation in an joerati on mode wnicn cannot do 
executed in a packaged state or performing a cum- 
in operation sc a: to aopiy a stress tc a pan: c: tne 
integrated circuit. 



Even when the wiring layer for exclusively pe r - 
tormincj the- bum-in operation is formed, a shod 
circuit may occur between the power suppiy and 
signal transmission wiring layers and the wiring 
layers in the chip regions, or between these wiring 
layers and the semiconductor substrate, wnen the 
integrated circuits on the wafer are separated. To 
prevent the snort circuit, it is desirable that the 
power suppiy and signal transmission wiring layers 
are separated from me wiring layers in the chip 
regions before the dicing. The method of separa ; - 
mg these wiring layers nas been aready described 
above. 

Wnen a voltage i: applied to a number ce 
integrated circuits in the burn-in process and then 
a snon: circuit o sours between the Vcc and Vss 
power supplies in a cnip, this snon circurt affects a 
voltage which is applied to another integrated cr- 
cuit for a burn-in operation. To eliminate this influ- 
ence, it is desirable that a resistor having a prooer 
value is arranged oetweer the power supply and 
signal transmission wiring layers and the wiring 
lavers fomied ir the :n;s mgions. Tne resistance of 
tne resistor is set to nigner, preteraoly much 
hioher than a sheet res:stance cf each of the wiring 
layers 

The resistance of the resistor will be described 
ir oetai w::h reference to Figs. 6 anc 7. rig. 6 
illustrate:; a circuit in *hich puwer supply wiring 
levers 12 and 13 are connected to Vcc and Vss 
power supplies, respectively to apply a voltage 
shess to a numcer cf chips 11', 11 2. lln ' n 
Fin. 5, K represents resworn of wiring layers 12 
anc: 13. 

Assummg that there is a snon circuit between 
the Vcc power suoply arc the Vss oower supply m 
integrated circuit 11,, a great number of currents 
dew into integrated circuit 1 3 S arid a volage drops 
bv resistance R o f each u' oower supply wiring 
layers 12 and 13, Tnerefore, a voltage o T * a pre- 
aei.-rminec level fee a ourn-r, operation is applied 
to neither integrated circuits 1V. and ^ I2 located 
-anther man integrated circuit 11 3 from power sup- 
plies Vcc and Vss nor integrated circuit 11* located 
close to integrated crcuit 1 U but nearer to the 
power supplies than integrated circuit 11 3. 

To avoid tne above, as illustrated in Fig. 7, a 
-or, stor r is interposed between eacr of power 
seppiy wiring lavers anc 13 and wiring layer 

- m eac" c* tne sr.: regions. Even if tnere is a 
shed. crcui: between power supplies Vcc anc Vss 
■n ntegrated circuit 11:. tne currents Tlowmg into 
integrated cireun 11 3 are restricted by r esistor - . 
If tne resistance of resistor r is much larger than 
resistance R o ; the po*er sunp'y wiring layers, t^e 
voltaae crop o: me rcwEjr suropiv wiring -avers dec 
to the currents hewing ;nto integrated circuit 1 o is 
not so great and ca- no negientec. A voitage 
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having a predetermined tevel for a burn-in opera- 
tion is thus applied to integrated circuits 11 1 and 
11 2 located farther than integrated circuit 1 1 3 from 
the power supplies and integrated circuit 11* lo- 
cated close to integrated circuit 11 3. 5 

In the above embodiments, since the power 
supply and signal transmission wiring layers are 
formed as wiring layers connected to a plurality of 
semiconductor chip regions, the integrated circuits 
can be easily burned in on the wafer level. Even 70 
when only one of the wiring layers is formed, the 
integrated circuits can be burned in on the wafer 
level- 
As described above, according to the semicon- 
ductor memory device of the present invention, an 75 
integrated circuit can be burned in on a wafer at 
the end of the wafer process. A burn-in equipment 
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on one of a single layer and an insulation film 
interposed therebetween. 

7. A semiconductor device according to any one of 
claims 2 to 6, characterized in that said wiring 
layers are formed by patterning a wiring layer from 
which wiring layers used in said chip regions are 
formed by the patterning. 

8. A semiconductor device according to claim 7, 
characterized in that said wiring layers (12, 13, 14) 
are formed on dicing line regions on said semicon- 
ductor wafer. 

9. A semiconductor device according to '.claim 8, 
characterized in that said wiring layers are discon- 
nected from said wiring layers used in said chip 
regions before dicing. 

10. A semiconductor device according to any one 
of claims 2 to 9, characterized in that said wiring 



and an_ area for installing it can be made small, 
which decreases the manufacturing costs of a 
finally-finished semiconductor integrated circuit de- 
vice. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 

Claims 

1 . A semiconductor device characterized by com- 
prising a semiconductor wafer (10) having a plural- 
ity of IC chip regions (11), and wiring layer means 
(12, 13, 14) connected to said IC chip regions and 
formed on said semiconductor wafer. 

2. A semiconductor device according to claim 1, 
characterized in that said wiring layer means (12, 
13, 14) comprises a polurality of wiring layers (12, 
13, 14) connected to said IC chip regions and 
formed on said semiconductor wafer. 

3. A semiconductor device according to claim 2, 
characterized in that said wiring layers (12, 13, 14) 
are power supply lines (12, 13) for driving said IC 
chip regions and/or signal transmission lines (14) 
for controlling operations of said IC chip regions. 

4. A semiconductor device according to claim 2, 
characterized in that said semiconductor wafer is 
connected to said wiring layers, and contact termi- 
nals (12A, 13A, 14A) for receiving a power supply 
voltage and/or a signal from an outside of said 
semiconductor wafer and applying the power sup- 
ply voltage and/or the signal to said wiring layers, 
are formed on said semiconductor wafer. 

5. A semiconductor device according to claim 2, 
characterized in that said plurality of IC chip re- 
gions are divided into chips, and each of said chips 
is finished as an integrated circuit. 

6. A semiconductor device according to claim 2, 
characterized in that said wiring layers are formed 



20 said chip regions are formed by patterning. 

11. A semiconductor device according to claim 10, 
characterized in that said wiring layers (12, 13, 14) 
are formed on dicing line regions on said semicon- 
ductor wafer. 

25 12. A semiconductor device according to claim 11, 
characterized in that said wiring layers are re- 
moved before dicing. 

13. A semiconductor device according to any one 
of claims 2 to 12, characterized in that a resistor 

30 element (r) is interposed between said wiring layers 
and wiring layers used in said chip regions. 

14. A semiconductor device according to claim 13, 
characterized in that said resistor element has a 
resistance which is higher than a sheet resistance 

35 of said wiring layers. 

15. A method of burning in a semiconductor device 
characterized by comprising a plurality of IC chip 
regions and a semiconductor wafer including a 
plurality of wiring layers connected to the IC chip 

40 regions, wherein a burn-in voltage and/or a burn-in 
signal is applied to said wiring layers. 
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FIG. 2A 
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FIG. 8B 
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